Studies on the mechanism of corticotrophin-mediated desensitization of corticosterone secretion by rat adrenocortical cells.
Long-term exposure of the adrenocortical cells in vivo or in vitro to high concentrations of ACTH results in a diminution of the responsiveness of these cells to a subsequent stimulation of corticosterone release by ACTH. Conflicting studies have been published on the mechanism of this 'desensitization' phenomenon. Dispersed adrenocortical cells prepared from the hypertrophic/hyperplastic adrenal glands of rats bearing the ACTH/PRL-secreting rat pituitary tumour 7315a showed an increased basal release of corticosterone, but had lost their ability to respond further to ACTH. However, corticosterone release in response to dibutyryl cyclic AMP (dbcAMP), cholera toxin and forskolin remained intact. Pretreatment of normal rats for 3, 9 and 21 days with 50 micrograms/rat/day of a long-acting ACTH depot preparation induced a dose-dependent increase in basal corticosterone release by the adrenocortical cells prepared from these animals and a dose-dependent decrease in the sensitivity to ACTH. However, the responsiveness of the adrenocortical cells prepared from the adrenal glands of control and ACTH pretreatment rats to dbcAMP, cholera toxin and forskolin was similar. In addition, pretreatment with ACTH in vivo did not affect the sensitivity of the adrenocortical cells in vitro to calmodulin inhibition by haloperidol and 11 beta-hydroxylase inhibition by etomidate. It is concluded that long-term exposure of the adrenal gland to high concentrations of ACTH in vitro results in an excessive activation of corticosterone release by the adrenocortical cells in vitro, which is accompanied by a loss of sensitivity to ACTH.(ABSTRACT TRUNCATED AT 250 WORDS)